The progression of human immunodeficiency virus (HIV) to acquired immune deficiency syndrome (AIDS) and the use of antiretroviral therapy (ART) have resulted in a range of complications, which affect different body systems and result in functional limitations and disabling impairments.
Introduction
The first dose of anti-retroviral therapy (ART) in Malawi was administered in 2003 1 . The introduction of ART led to a dramatic change in human immunodeficiency virus (HIV) from a life-limiting illness to a chronic condition which is now viewed as 'an illness characterised by episodic disabilities' 2, 3 . HIV progresses to acquired immunodeficiency syndrome (AIDS) and together these two conditions present with physical, metabolic and functional limitations resulting from either weakened immunity from the virus or the metabolism and interaction of the drugs administered 4 . In 2017, Malawi was home to approximately 15.4 million people and 10.6% of the population was living with HIV or AIDS 5 . HIV mostly affects females in sub-Saharan Africa 6 and the majority of the disease burden in Malawi is borne by females 5, 7 . An estimated prevalence of 58% of the population are living with HIV 7 . HIV has been classified by the World Health Organization (WHO) into four different stages, ranging from 1 to 4 (the higher the number, the weaker the immunity); these stages present with different symptoms which can vary from person to person 8, 9 . The availability of ART treatment has led to a great reduction in mortality and morbidity, a reduction in health service utilization and an improvement in the quality of life among persons living with HIV 10 . However, the impact of living with HIV infection over many years, coupled with antiretroviral toxicities, has created a complex pattern of healthcare needs. Moreover, complications manifest in many ways and require multi-disciplinary teamwork to ensure that quality care is being given to each patient 2 . Most previous studies of HIV used a system-based approach to present complications and mostly focused on the medical diagnosis [11] [12] [13] . Other studies focused only on the effects of HIV on individual body systems 14, 15 . For example, one previous study in Malawi showed that 40-70% of people living with HIV and AIDS present with neurological complications manifesting as hemiplegic-type symptoms 14 and that stroke was strongly associated with HIV 14 . HIV presents with opportunistic diseases such as tuberculosis (TB) that can affect both the pulmonary (i.e., pulmonary TB) and musculoskeletal systems (i.e., spinal TB) 11 . Pulmonary TB is the most common cardiorespiratory effect of HIV worldwide 15 . The resultant comorbidities and conditions associated with HIV can result in functional limitations such as poor concentration, chronic fatigue, reduced endurance, shortness of breath, muscle wasting, weakness, incontinence, altered sensation, altered tone, stiff joints, hemiparesis and paraparesis 16 . A previous study of health-related quality of life in people living with HIV/AIDS found that 30.9% of the study population had mobility problems, 14.8% had self-care problems, 31.7% had difficulties with activities of daily living, 69.1% had difficulties with pain discomfort and 33% had anxiety or depression 17 . Another study summarised the prevalence of impairments, activity limitations and participation restrictions according to the stage of HIV and showed that diarrhoea, reduced libido, general body weakness, headaches and chronic fatigue were among the most frequently experienced impairments 16 . Vigorous and moderate activities, sexual activities and household chores were the most frequently reported limitations and these were more common in individuals whose cluster of differentiation 4 (CD4) count was less than 200 (implying severe immunosuppression) 16 and significantly less in those whose CD4 count exceeded 500 16 . A different study reported that the most common manifestation of HIV infection leading to disability is the weakness resulting from the presence of chronic illness 18 . The authors of this previous study highlighted that virtually all patients with AIDS complain of fatigue as a major factor that prevents them from continuing vocational activities, hobbies and selfcare 18 . Using the World Health Organization Quality of Life HIV BREF, another study revealed that the proportion of respondents (who were all HIV-reactive) with a low quality of life was highest in the domain of social relationships; this affected 64.6% of the study population 19 . Physiotherapy rehabilitation can successfully address many of these HIV-related impairments and functional limitations. In fact, there are educational e-modules to support evidence-informed rehabilitation, including a version for sub-Saharan Africa 20 . In addition, research priorities for HIV rehabilitation have been clearly established on several topics: episodic health and disability; aging with HIV across the life course; concurrent health conditions; access to rehabilitation and models of rehabilitation service provision; effectiveness of rehabilitation interventions; and enhancing outcome measurements in HIV and rehabilitation 21 . Broadly defined, rehabilitation is any service or health provider that may address or prevent impairments, limit activities or restrict social participation experienced by an individual 20, 22 . The perceived roles of rehabilitation providers in sub-Saharan Africa in the context of HIV have also been well documented. In Kenya and Zambia, physiotherapists and occupational therapists described the role of rehabilitation largely as missed opportunities for improving the lives of adults and children, calling for a paradigm shift to bring rehabilitation into the HIV care continuum 23 . In Malawi, the field of physiotherapy is still growing; physiotherapists are not first-line practitioners in this country 24 . This means that patients do not get referred for physiotherapy even though such intervention has been proven to be beneficial 25 . Consequently, there is a need to raise awareness to both medical and health personnel and the public on the importance of physiotherapy in addressing HIV-related impairments and functional limitations.
The main objective of this study was to identify the common HIV-related impairments and functional limitations that would benefit from physiotherapy. Our specific objectives were to: (1) identify impairments that are the leading causes of functional limitations, (2) to determine the HIV stage at which functional limitations occur and (3) to identify the gender affected most commonly by functional limitations.
Materials and methods
We conducted this study at Queen Elizabeth Central Hospital (QECH) in Blantyre, Malawi. This facility is the largest hospital in Malawi and receives the most complicated referrals from local clinics and regional district hospitals. At the time of this study, QECH had four full-time qualified physiotherapists and six rehabilitation technicians, two of whom work as occupational therapy technicians. QECH is also a teaching hospital for students from the University Of Malawi, College of Medicine. This includes senior physiotherapy students who rotate regularly in different clinical placements. When these students graduate from the College, some continue to practice at QECH as interns in order to gain registration by the Medical Council of Malawi. The Physiotherapy Department at QECH receives both inand out-patients.
Ethical considerations
The study took a period of 4 weeks from 24 October to 21 November 2016. We obtained written permission to carry out this study from the Head of the Department of Medicine at QECH. We also sought an ethical clearance letter from the College of Medicine Research Ethics Committee (COMREC), along with an approval stamp from the Director of QECH. Understanding that HIV is a sensitive topic, we approached nurses to let us know of the patients who knew their reactive HIV status before we sampled our population. We then approached the potential participants and gave them information and details about the research. We also spoke to them in case they had questions that they felt we did not answer were not answered by the information sheets. After they agreed to be part of the study, the participants were then required to sign an informed consent form. We gave them an option to withdraw if they felt the need to do so. We kept the participants' privacy by not using any personal information in the study. The researchers also signed a form pledging to protect the privacy and confidentiality of the research and its participants. To maintain confidentiality, we did not share the data collected with any third party that was not a part of the research team.
Study population and sampling methodology
The study population consisted of all HIV-reactive patients in the medical wards of QECH who were aware of their status and receiving ARTs. We obtained a sample size of 77 patients, calculated using the total number of patients to highlight the most disadvantaged gender by living with HIV. We used a frequency table to show the distribution of complications during each stage of HIV and a summary table to present the severity of disability for each gender.
Results
We enrolled 54 in-patients into our study. Of these, 59.3% were female and 40.7% were male (z=1.36, p value: >0.05). Only 11% of the participants had ever been referred to physiotherapy; all of these patients reported that they had received less than five physiotherapy sessions. None of the participants were in WHO HIV stage 1; most individuals were in stage 3 (68.5% n=37). Within stage 3, there were similar numbers of males and females ( Table 1) .
All 54 participants reported more than one complication; we classified and presented these according to the domains of the WHODAS2.0. The highest reported functional complication that required physiotherapy intervention was participation in society (38 participants, 70.6%) while the least reported complication was getting along with people (13 people, 25.6%) ( Figure 1 ). We found that all 54 patients had experienced at least 2 impairments with regards to participation in society and restrictions in functional mobility Shortness of breath (55.5%), muscle weakness (44.4%) and joint and muscle pain (37%) were the most commonly who were HIV reactive in the four medical wards (n=96). To arrive at 77 potential participants, we used a stratified random sampling technique. To start with, we went through all inpatient files kept in the nurse's office to come up with a list of all those who were tested to be HIV reactive in each ward. We then came up with another list of only those who knew of their HIV status. From this list, it was evident that the female to male ratio was 3:2. We assigned numbers to all patients and placed these numbers in two separate boxes, one for males and another for females. Using the ratio, we randomly drew the number of males and females from the boxes (giving a final number of 77). Of the 77 patients in the identified study population, 54 participated and completed the study, 10 refused to sign the consent forms, 4 withdrew from the study, 5 were discharged before approach and 4 passed away.
Eligibility criteria
We included all patients admitted in the medical wards and tested positive for HIV. Patients were required to be between 16 and 60 years of age for inclusion because a previous study performed in this country showed that a high number of people in this age group were living with HIV/AIDS5. We excluded patients that did not provide consent, those who were unconscious and those aged outside of the 16-60-year range.
Data collection method
Data were collected using a questionnaire which comprised the World Health Organization Disability Assessment Schedule 2.0 (WHODAS2.0) 26 . The WHODAS 2.0 is a validated, practical, generic assessment instrument that can measure health and disability at a population level or in clinical practice 27 . The WHODAS 2.0 captures the level of function in six domains of life: cognitive (understanding and communicating), mobility (moving and getting around), getting along with people (interacting with others), life activities (domestic responsibilities, leisure, work and school), participation (joining in community activities) and participating in society. We also recorded information relating to medical diagnosis and experience of physiotherapy. We interviewed participants to report on the reasons why they had problems in certain areas if any, to determine any specific impairment. We recorded the reasons given on a separate sheet. These interviews took about 10-20 minutes to complete and we used the WHO classification for HIV staging to classify patients because CD4 count and viral load were unknown.
Data management and analysis
We coded data to represent patient's responses and entered these coded data into a Microsoft Excel 2013 spreadsheet (using the numbers assigned to each participant prior to data collection). We used the Statistical Package for the Social Sciences (IBM SPSS statistic 2011, Chicago, USA) to analyse the data using the WHO syntax in three steps. First, we summated the recoded items within each domain. Secondly, summated all scores in the six domains, Finally, we converted the summary score into a metric value ranging from 0 to 100, in which 0 represented no disability and 100 represented full disability. We used descriptive statistics to depict the distribution of activity limitation, participation restriction and impairments relevant to physiotherapy. We used bar graphs to represent the distribution of common complications, the leading causes of complications and experienced impairments, while chest pain, oedema and altered sensation were the least reported ( Figure 2) . Our results highlight that the issue of participation in society affected the male gender more than the female gender (77.3% vs 70.7%, respectively; z=0.46, p value: 0.05). The least reported limitation requiring physiotherapy intervention or rehabilitation for both males and females was getting along with people (26.6% and 25%, respectively). The frequencies of limitations related to understanding (cognitive) and selfcare (activities of daily living) were similar when compared between the two genders ( Figure 3 ). Using the WHODAS2.0 score, males scored 48.5±24.6 (mean ± standard deviation) while females scored 42.2±22.6 (Figure 4 ).
Discussion
This study shows that participation in society was the most common functional limitation among people living with HIV/AIDS in Malawi; this was followed by getting around (functional mobility). Similar results were reported previously by Quinlivan et al. 17 and Hughes et al. 28 . This was interesting because the patients reported by Hughes et al were not taking ARTs. Hanass-Hancock et al. 29 also reported three studies in which activity limitations were the most predominant issue. We believe that in such cases, functional mobility is highly likely to affect the way such patients participate in society because for each patient, there is a requirement to be able to move and be available at certain places where participation is required. Such impairments can also have an impact on an individual's performance, which may result in functional limitation and physical disability 30, 31 .
We also found that just over half of our participants had problems with self-care (51.5%; n=27); these results were not consistent with a previous study carried out in Uganda, where self-care was the least reported problem 32 . One could attribute these differences to these studies focusing on different age groups, scope, demands and support systems. For example, the participants described in the previous study conducted in Uganda were not hospitalised, whereas our current patients were in-patients.
In a previous study, Rusch et al. identified that weakness and shortness of breath were the most prevalent impairments presented by people living with HIV/AIDS 16 ; these findings were similar to our present findings. Such impairments will affect the way in which patients will tolerate exercise and physiotherapy. We also found that muscle wasting was one of the most common impairments. In a previous study, Hanass-Hancock et al. reported that 75% of their study population presented with muscle power loss 9 . One would expect this result because muscles are integral in carrying out activities of daily living 23 .
Our study also found that 24.1% of participants complained of fatigue. In the population of people living HIV/AIDS, it is known that reduced aerobic capacity is the leading cause of fatigue and physical disability 30, 31 . Consequently, physiotherapists should consider this area carefully when planning a treatment program 24, 25 . The majority of our participants (68.5%; n=37) were classified as being in stage 3 of HIV; this was followed by stage 4 (12.2%; n=12). This is inconsistent with the study previously reported by Rusch et al. which noted that most complications and functional limitations were presented in patients in stage 416. However, our present results were similar to those reported by Hughes et al. 28 in that most participants presenting with complications and functional limitations were in stages 3 and 4. Interestingly, Rusch et al. conducted their study before ARTs became available. The introduction of ARTs delays disease progression, particularly when patients are compliant with their medication. However, stereotype and stigma towards HIV-positive patients remains very prevalent in society and thus prevents a proportion of the population taking an HIV test for fear of discrimination. We did not expect to recruit many patients in stage 1 because patients in this stage are not usually admitted into medical words as their symptoms are mostly asymptomatic and most people can carry out their activities of daily living without difficulty. However, exercise is still recommended for this group of people because it has been shown that there is a markedly reduced level of endurance among people living with HIV/AIDS 33 .
In a previous study, Hanass-Hancock et al. concluded that it is crucial to understand the extent of disability among people living with HIV in high-prevalence settings in order to inform such patients of the best choices regarding care, policy and research 29 . Since HIV mostly affects women in Malawi and all of sub-Saharan Africa 5,6,34 , we expected a larger number of females than males in our study. Our findings supported the results of a previous review by Hanass-Hancock et al. 29 who found that almost all of the studies they reviewed recruited more females than males. Irrespective of this, there was a higher proportion of males in our study who reported complications with regards to participation restriction and activity limitations; similar results were reported by a Tanzanian study 6 . We anticipated that the proportion of complications would be the same for both genders, given that the progression of HIV is the same when compared between genders 6 . Interestingly, male participants presented with slightly higher disability severity in the cumulative domain scores (48.5/100); these results differed from those found in community dwelling participants in Uganda where females presented with a poorer health function status 32 .
Limitations of the study
The study has some limitations to consider. Firstly, this study features a small sample size. Consequently, our data may not be a true presentation of the complications faced on medical wards. We believe our small sample size was due to unwillingness of participants to enrol and because other participants dropped out of the study. Another limitation was that the WHODAS 2.0 measures perception and is therefore, a subjective tool, with consequential limitations. Furthermore, we must expect some levels of subjectivity concerning the interpretation of the meaning and ranking of some questions. This is because some words were difficult to understand, while some other words had no specific Chichewa translation. Finally, the precise evaluation of the severity of disability is not clearly indicated by the current WHO grading system, as interpretation of the rating of zero (no disability) to 100 (total disability) may be subjective.
Recommendations
We investigated the common HIV complications that require physiotherapy so that we could determine the stage of HIV at which these complications occur and the gender that these complications affects mostly likely. It was evident that participation in society and getting around were the most common functional complications that arise with HIV. We also found that shortness of breath and weakness were the leading causes of activity limitations and participation restriction. These complications appear in all stages of HIV but stage 3 presents with a significant proportion of complications. Many participants were also in stage 3 of the WHO grading system compared with the other stages. Furthermore, even though there were more males than females, complications affected the males more. In Malawi, men are mostly the breadwinners in the home. Consequently, our results should be of huge concern because the higher rates of perceived disability in men could exert effect upon the socio-economic status of the country. Therefore, there is an urgent need for early intervention with which to halt or delay the progression of these complications to avoid severe disability. We therefore recommend that health workers should assess every patient that has HIV for their functional status, regardless of the present medical diagnosis as patients all present with impairments across all stages of HIV, which can vary in extent. There is also a need for other medical team members to refer people living with HIV for physiotherapy.
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